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Abstract 
The main sector of a national economy that saves is the household sector. Its saving behaviour is determined by a complex of 
economic, social, demographic and cultural factors. Their determination is of utmost importance for the foundation of the 
policies aimed at stimulating household savings. 
Identification of the main determinants of population savings is done using panel data for 6 European countries for the 1995-2010 
period. 
The present paper aims at analysing and modelling the saving behaviour of the households in the Central and Eastern Europe. 
Due to the fact that the countries in Eastern Europe, unlike the other European states, are affected not only by the world financial 
crisis, but also by the transition to market economy after 45 years of hyper-centralized model of the socialist economy.  
The empirical results obtained are quantified with the help of a fixed-country-specific effect model that estimates the net saving 
rate. The model allowed for highlighting some individual particularities of the countries and groups of countries, showing that the 
type of saving behaviour is influenced by them. 
© 2014 The Authors. Published by Elsevier B.V. 
Selection and peer-review under responsibility of the Department of Statistics and Econometrics, Bucharest University of 
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1. Introduction 
Research on the saving process identified a direct association between saving and income, respectively economic 
growth. The econometric analysis of these variables was approached both by modelling the impact of saving on 
income or economic growth (the Solow Model, the Mankiw-D. Romer-Weil, Lucas Model) and by analysing the 
impact of economic, demographic and social variables on household saving rates (Modigliani 1970, Edwards1995 
Masson, Bayoumi, Samiei 1995, Schmidt-Hebbel, Webb, Corsetti 1992, Kessler, Perelman, Pestieau 1993, 
Muradoglu, Taskin 1996 și Callen, Thimann 1998). 
The effort to identify and synthesize the most important results led us to the conclusion that there are numerous 
ways to approach the household saving process, but most concern the saving, dissaving and capital accumulation 
components, in correlation with the variables that quantify population ageing, economic growth, macroeconomic 
equilibrium and fiscal and monetary policies. 
2. Literature Review and Hypotheses 
The analysis of the household saving behaviour may be done from two perspectives: macroeconomic and 
microeconomic (individual). 
The macroeconomic approach regards the influence of economic growth, inflation, unemployment and interest 
rate on the saving rate, in the context of demographic ageing. 
Studying the saving process has a long history. The classical economic liberalism, represented by Adam Smith, 
David Ricardo and John Stuart Mill, gives great importance to saving, believing that all capital is productive and it 
results from savings. Thus, these authors promote the idea that saving is the birth act of capital and that without 
saving no capital accumulation is possible (Rotaru, 2011). 
Later, Alfred Marshall, dominant figure of the British economic school at the end of the 19th century and the 
beginning of the 20th century, approaches the saving process tightly connected with the promoted concept of utility. 
This concept may be treated both at the level of saving formation, and at investment activity level. Alfred Marshall’s 
theory suggests that individual saving decision is made consciously by the consumer individual. They spend their 
income up until the moment when marginal utility becomes zero. The rest of the income, namely the part that was 
not used for consumption, is automatically transformed into savings. According to Marshall’s theory the point after 
which income may be transformed into savings without requiring sacrifices from the individual consumer is the one 
starting with which marginal utility begins to decrease. The consumer reaches this point through saturation. 
At investment activity level the utility concept becomes an investment efficiency concept. The individual may 
consciously choose between directing the income that was not spent (savings) towards consumption or investment. 
This choice is determined by the total utility the individual may obtain: immediate satisfaction from consumption or 
motivation of future satisfaction, which will rise from possible future profits. This theory explains why for 
comparable income or GDP per capita levels there are, at household level, different accumulations, at economic 
agents level, differentiated fixed capital accumulations and monetary market assets, and at state level, a different 
saving rate. 
Another representative of British economic school at the end of the 19th century, John Stuart Mill, supports the 
idea of “saving through sacrifices”, in which case the individual begins to save before marginal utility reaches zero. 
As a consequence of the economic and demographic evolutions of the 20th century, the problem of studying 
saving behaviour from the perspective of identifying the determinants amplifies because: 
 Most EU countries are confronted with unprecedented population ageing, which destabilizes the social security 
system; 
 The life model of the European citizen is changing, there is increasing mobility  between sectors, regions and 
countries; 
 A new field of financial instruments is developed, which offers multiple saving opportunities. 
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Table 1 Results of modelling household saving rates based on panel data 
Authors/ 
Studied panel  
Significant independent variables 
Sign of the 
influence 
R2 
adj. 
Schmidt-Hebbel, Webb, 
Corsetti 
(1992) 
Trend of household disposable income (Log) 
+ 0.8 
 Income growth rate (5-year average) +  
 Income deviation from trend (Log) +  
10 developing countries 
(1970-1985) 
Social transfers to households (weight in household disposable income) 
-  
 Monetary and quasi-monetary balance at the beginning of the period -  
 Dependency ratio +  
 Foreign investments -  
Kessler, Perelman,  
 (1993) 
Ratio of households disposable income and estimated mid-year population 
+ n.a 
17 OECD countries 
(1965-1988) 
GDP per capita growth rate 
-  
 Unemployment rate +  
 Inflation rate +  
 Budget deficit +  
 
Fiscal pressure rate (total direct taxes and social contributions in total household 
income) 
-  
 
Weight of the population aged 65 years or more in the estimated total mid-year 
population 
+  
  All OECD DC 
Muradoglu, Taskin Trend of household disposable income (Log) n.s. + - 
(1996) Income growth rate (5-year average) + + n.s. 
 Income deviation from trend (Log) n.s. + n.s. 
19 OECD countries, Interest rate n.s. - n.s. 
11 developing countries 
(DC) 
Inflation rate 
- - n.s. 
(1975-1989) Real balance (weight in income) n.s. n.s. - 
 Foreign investments n.s. n.s. + 
 Dependency ratio n.s. n.s. - 
 Adjusted R2 0.351 0.522 0.758 
Callen, Thimann Governmental savings (percent of the GDP) -  0.81 
 Corporate saving (percent of the GDP) -   
(1998) Ratio of households disposable income and estimated mid-year population -   
21 OECD countries Households disposable income rate +   
(1975-1995) Unemployment rate -   
 Weight of the population aged 65 years or more in the total working-age population -   
 Direct taxes (percent of total taxes) -   
 Source: own synthesis 
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Modigliani and Brumberg’s model (1954), based on the life cycle theory, is considered as reference regarding 
saving behaviour. 
The model is based on the hypothesis that the population saves out of necessity to have resources with which to 
satisfy its consumption need after retirement as well. In other words, the capital accumulated by an individual will 
increase until they retire, after which it diminishes until it reaches zero at the time of death. The accumulated 
savings will help them finance their consumption in the last life stage. This stage is characterised by a decrease in 
income level. The estimation of the saving rate based on the Modigliani model is synthesised by the following 
relationship: 






      -          -       
 , , 65 db, capopgfs l     (1)
  
where: 
g-l= growth rate of the GDP per capita in the previous period, with a five-year lag; 
pop65= the weight of the population aged 65 years and over in the total population; 
db= budget deficit (% of GDP); 
ca= current account balance (% of GDP); 
The bigger the growth rate of the GDP per capita on the medium term, the bigger the saving rate for the current 
period. The size of the elderly population (65 years and over) has a negative impact on the saving rate because this 
segment of population are consuming from the savings accumulated in the past. The size of this effect may be 
diminished by the desire to bequeath to the next generation. According to the Ricardian Theory of Equivalence, the 
bidget deficit negatively affects the general saving rate when the savings of the private sector (mainly households) 
do not outweigh the deficit. The current account balance is positively correlated with the internal saving rate. The 
current account surplus leads to increasing the internal saving rate and implies the export of savings abroad. 
Similarly, the current account deficit implies a lower saving rate and an increase in foreign capital inflow into the 
economy. 
Friedman’s permanent income theory (1957) asserts that, in certain contexts, the active population may be 
stimulated to increase its precautionary savings in order to compensate for the possible relative decreases of their 
own income after retirement. According to this theory, the population decides upon its consumption behaviour not 
according to current income, but according to permanent income. The permanent income is the sum of current 
income and the weighted average of future income (the weights decrease with time). 
Synthesising Modigliani and Friedman’s theories the following economic behaviour model of the population 
results: 
 Saving during the active adult period (30-65 years); 
 During the first and the last parts of life (0-29 years and 65 years and over) consumption is bigger than saving, 
thus the living standard is relatively constant. 
However, during the last decade the members of the recently retired cohorts (called Seniors and born between 
1935 and 1944) present a positive accumulation behaviour after retirement (Poterba, 1998), thus contradicting the 
Life Cycle Hypothesis (LCH). 
As in the case of economic growth models, the complex approach of the process implies using panel data. The 
first models based on such data explained the saving behaviour using the gross national saving rate as dependent 
variable. In the literature we identified the following models in this category: Collins (1989), Fry (1978, 1980, 
1988), Giovannini (1983, 1985), Gupta (1987) and Edwards (1995). 
Masson, Bayoumi and Samiei (1995) aimed at identifying the determinants of saving by using the private saving 
rate as explained variable. To this purpose they used three sets of panel data. The first panel included 21 OECD 
countries during 1971 and 1993, the second comprises 40 developing countries for the 1982-1992 period and the 
third panel is composed of all the 61 countries for the period between 1982 and 1993. The identified determinants 
are the following: 
108   Ileana Niculescu-Aron and Constanta Mihaescu /  Procedia Economics and Finance  10 ( 2014 )  104 – 113 
 The weight of the budget deficit in the GDP. It has a negative influence on the private saving rate for all three 
groups analysed; 
 The GDP growth rate. Direct influence, the economic boom periods being marked by increases in the private 
saving rate; 
 Wellbeing, approximated through GDP per capita, has a direct influence on the private saving rate increase only 
for developing countries; 
 The dependency ratio has a statistically significant negative influence only for the OECD countries and the 61 
countries panels. 
Due to the fact that the data for the household saving rate are available only for short time series, especially in 
developing countries, empirical studies made tried to identify the determinants of saving starting from the gross 
national saving rates or from the private saving rates. Even though household saving has an important share of 
saving in most countries, it is not correct to analyse the motivations of household saving from this point of view. 
The main reason why this substitution is not possible is the fact that the institutional sectors (financial and non-
financial institutions, public administrations, non-profit institutions and households) may react differently to the 
stimuli generated by the financial and monetary policies. 
The first study that determines an estimation of households saving rate using panel data econometric methods is 
made in 1992 by Klaus Schmidt-Hebbel, Steven B. Webb and Giancarlo Corsetti. Table 1 synthetically presents the 
determinants of household saving identified through this study, as well as those resulted from other econometric 
methods on panel data, made subsequently. 
The results of the presented empirical studies led to formulating two conclusions: 
 The main determinants of household savings may be divided into four groups: 1. Income and wealth; 2. Saving 
efficiency; 3. Foreign investment; 4. Demographic factors. 
 There are differences between the intensity and the direction of the determinant factors influence between OECD 
countries and the developing countries. 
 The presented research did not aim at highlighting the particularities of the former socialist countries. For this 
reason, we aim at identifying the main determinants of household saving using data for the period 1995-2010 for 
the Central and Eastern European countries. 
3. Methodological aspects  
Due to the fact that the data series for the household saving rate in Romania is too short to allow for an 
econometric analysis, we modelled the saving behaviour on a panel data structure. The method allowed for a 
common transversal analysis (countries) in various moments in time. This type of analysis facilitates building and 
testing behavioural models that are more complex than the ones based on time series or cross-section data. The main 
advantages of panel-data analysis are (Baltagi, 2005): 
 Panel data analysis allowed for the highlighting of individual particularities of the countries. The econometric 
analysis of time series or cross-sections cannot distinguish these particularities, so there is the risk to obtain 
biased estimators. 
 Also, panel data analysis brings more information, reduces the multicolinearity phenomenon, increases the 
number of degrees of freedom and, implicitly, the power of the tests, thus the degree of confidence for the 
obtained results. In conclusion, it increases the efficiency and consistency of the econometric estimates. 
 Panel data allow for a better analysis of the structural adjustment dynamics. 
The sources of the data are the following: World Economic Outlook Database, OECD 
Economic Outlook, Eurostat. The countries in the panel are Hungary, Latvia, Poland, Romania, Slovakia and 
Slovenia. This selection was made depending on data availability. 
The dynamic of saving rates of the countries in Central and Eastern Europe is presented in Figure 1. The values 
of gross saving rates show significant deviation both between countries and from one year to the next. These 
deviations may be explained by the existent economic disequilibria in the period of transition from centralised 
economies to market economies. The uncertainty induced by the eminent economic crisis strongly stimulates saving. 
In the case of Romania and Latvia the increase is exponential, the rates growing from negative values to values close 
to those of the other countries in the group. 
109 Ileana Niculescu-Aron and Constanta Mihaescu /  Procedia Economics and Finance  10 ( 2014 )  104 – 113 
 
-15
-10
-5
0
5
10
15
20
25
95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10
HS_HUNGARY HS_LATVIA
HS_POLAND HS_ROMANIA
HS_SLOVAK HS_SLOVENIA  
Fig. 1.  The evolution of the net saving rates for Central and Eastern Europe 
Based in the literature on household saving behaviour in developed countries of the European Union (EU) we 
synthesised a series of important results that may be used as hypotheses: 
H1: the determinants of household saving behaviour in developed countries of the EU are not valid for the 
Central and Eastern European (CEE) countries. 
H2: the conclusions of previous studies regarding the influence of interest rate on saving are inconclusive. It is 
generally considered that the interest rate has a positive influence on saving in developing countries, while in 
developed countries the combination between high levels of GDP growth and interest rates and low levels of 
inflation is more efficient in stimulating saving. 
H3: the economic crisis caused changes in the saving behaviour. 
4. Model specification 
The dependent variable is net household saving (% of disposable income). The choice of the independent 
variables is based on the conclusions emerged from the studied literature and its aim is to test the mentioned 
hypotheses. According to empirical studies done so far the determinants of saving belong to one of the following 
four categories: 1. Income and wealth (economic determinants); 2. Saving efficiency; 3. Macroeconomic context; 4. 
Demographic factors. 
4.1. Economic factors 
Economic theory supports the existence of a direct relationship between saving and income (Modigliani, 1954; 
Masson, Bayoumi and Samiei, 1995). Empirical studies on groups of countries do not, however, unanimously 
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converge towards confirming this theory. The model estimated by Kessler, Perelman and Pestieau in 1993 on a 17-
country OECD panel for the period 1965-1988 indicate an inverse relationship between economic growth and 
saving rate. Regarding the influence of household income in developed countries, it is considered that for increases 
of household incomes, increases in saving rates are to be expected (Kessler, Perelman, Pestieau, 1993; Muradoglu, 
Taskin, 1996; Callen, Thimann 1998). In developing countries it is possible that this influence is not direct. 
Muradoglu, Taskin (1996) believe that there is an inverse relationship between the income trend and saving rates in 
developing countries until a certain income threshold is reached, above which the increases are channelled towards 
saving, thus leading to bigger saving rates. We expect that in the CEE countries, part of them being classified as 
developing countries according to the International Monetary Fund (Hungary, Latvia, Poland and Romania), the 
periods of economic growth are associated with low saving rates and during the recession periods the uncertainty to 
lead to increases of the saving rate. 
In order to highlight the influence of economic growth and household income we included in the model as 
predictors “households’ average net income in constant prices” and “percent growth rate of the GDP in constant 
prices”. 
4.2. Factors that quantify saving efficiency 
We included in the model the “long-term interest rate”, variable that synthesises saving efficiency and which also 
represents the main fiscal policy instrument used for saving stimulation. The expected influence of this variable on 
the saving is a negative one (Muradoglu, Taskin 1996). 
4.3. Macroeconomic context 
The economic context, through the macroeconomic (dis)equilibria and fiscal and social policies of an economic 
system leave marks on saving. A low level of inflation is the main macroeconomic objective for most western 
European states since high inflation implies a series of economic costs, among which increase in durable goods 
consumption in the detriment of savings. 
The analysis of the historical correlation between the inflation and saving rates generates, however, contradictory 
results. For example, in the USA the economic recession caused, in 2008 and 2009, an unanticipated increase of the 
inflation rate of 1%, which led to an increase of 109 USD of the goods consumption. This is not a mere coincidence. 
The conditioning of the inflation rate on saving behaviour can be traced far back. Between 1955 and 1964, an 
inflation rate of 1.4% determined the American population to save less than between 1965 and 1974, when the 
inflation rate was 4.7%, while the saving rate increased from 5.8% to 6.9% (Speteanu, 2009). 
We expect that the effects of the economic crisis that began in 2008 to mark the saving behaviour as well. The 
feeling of uncertainty causes precautionary savings to increase or at least leads to a conservation of the already 
existent ones. Consequently, we introduced the dummy variable “crisis”, which has the role to estimate the shock 
effect of the crisis. 
4.4. Demographic and social factors 
The LCH model proves the role of the demographic variables on the saving rate. The evolution of life expectancy 
caused, together with other demographic variables, the intensification of the demographic ageing process. The 
individuals become more aware that they will live longer (or at least they see that those around them do) and adapt 
their saving behaviour correspondingly. 
In the analysed models, the dependency ratios are the main demographic variables considered as determinants of 
saving. Starting from their conclusions we decided to introduce in the model the variables “demographic 
dependency ratio of the elderly”, “the demographic dependency ratio of the youth” and “life expectancy at birth”. 
Synthesising the model specification, the following function was obtained: 
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
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    (2) 
where: 
gdp_growth = percent growth rate of the GDP in constant prices; 
income = households’ average net income in constant prices; 
interest = long-term interest rate; 
inflation = inflation rate; 
dep15 = the demographic dependency ratio of the youth (ratio between persons aged 0-14 years and 
population aged 15-64 years); 
dep65 = demographic dependency ratio of the elderly (ratio between persons aged 65 years and over and 
population aged 15-64 years)  
life_exp = life expectancy at birth; 
crisis= dummy variable (0 before 2008 and 1 after the onset of the crisis). 
5. Empirical results  
The model is a cross-section fixed effects one (recommended for analysing a specific set of variables for “n” 
regions or countries in “t” time periods). The estimation is based on the Least Squares method, after adding a 
dummy variable for each country “i” and period “t”. 
The estimation results, obtained in Eviews, are presented in Table 2. The saving function has the following 
components: 
 , crisisdeplation),  income, D(growth, rgdpfs 15inf__  (3) 
s = net saving rate; 
gdp_growth = percent growth rate of the GDP in constant prices 
r_income = growth rhythm of households’ average net income in constant prices 
D(inflation) = first order difference of inflation rate 
dep15 = demographic dependency ratio of the youth 
crisis = dummy variable (0 before 2008 and 1 after the onset of the crisis). 
 
The independent variables explain to a high extent the evolution of the analysed phenomenon, the value of 
Adjusted R2 being 0.82 (the model is significant for a probability close to 1). 
The main indicator that reflects economic growth (percentage increase of the GDP) does not generally have a 
statistically significant influence on saving propensity. The only exception is Romania, where the relationship 
between the two variables is negative. Thus, periods of economic boom lead to increased consumption in the 
detriment of saving, while recession times stimulate household savings. 
With regard to the influence of the variable “households’ average net income”, Romania is again an exception, 
being the only country where a positive dynamic of incomes determines an increase of the saving rate. 
The variable “long-term interest rate”, often considered in the literature the main instrument for population 
saving stimulation, proves to be an inefficient leverage, it influence being non-significant. 
The inflation rate has a direct influence, a 1% increase leading to an estimated increase of 0.08% of the saving 
rate.  
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Table 2. Coefficients if the regression model for the CEE panel 
Independent variable Coefficient α Independent variable Coefficient α 
Constant -14,38 0,067    
D(inflation) 0,081 0,000    
dep15 0,62 0,000    
Ungaria_Crisis -1,294 0,651 România_Crisis 7,893 0,000 
Lituania_Crisis 9,004 0,021 Slovacia_Crisis 4,047 0,088 
Polonia_Crisis -0,422 0,844 Slovenia_Crisis 1,563 0,545 
Ungaria_gdp_growth 0,376 0.369 România_gdp_growth -1,002 0,000 
Lituania_gdp_growth -0.039 0,859 Slovacia_gdp_growth -0,025 0,919 
Polonia_gdp_growth -0,403 0,426 Slovenia_gdp_growth -0,052 0,866 
Ungaria_R_income -9,652 0,407 România_R_income 22,152 0,002 
Lituania_R_income -5,904 0,670 Slovacia_R_income 1,430 0,850 
Polonia_R_income 12,436 0,606 Slovenia_R_income 10,606 0,456 
Fixed effects  
Hungary_C 16,833  Romania_C -24,546  
Latvia_C 6,495  Slovakia_C 0,238  
Poland_C -4,068  Slovenia_C 5,047  
source: own computations 
 
Youth dependency ratio has a positive influence on saving (a 1% increase leading to a 0.6% increment of the 
saving rate). The other demographic variables do not have significant impact. 
The shock caused by the economic crisis has strong effects on saving behaviour in the two countries that have 
low saving rates for the entire analysed period (Romania and Latvia). Thus, after 2008 these countries reach a saving 
level similar to the one of the other countries in the panel. 
6. Conclusions 
The analysis indentified, for a period that includes the beginning and the peak of the recent world financial crisis, 
a series of determinants of household saving behaviour for former socialist CEE countries. 
The first hypothesis, according to which the determinants of savings for developed countries (according to the 
empirical studies presented) do not coincide with those of economies in transition and vice-versa, was confirmed. 
The conclusions regarding inflation and interest rates infirm the second hypothesis. Decreasing inflation is not 
leverage for stimulating saving, while the interest rate does not have a statistically significant impact. 
 The relationship between GDP growth and the saving rate is negative. The economic boom periods give 
optimistic perceptions to the population with regard to present and future resources, which strongly stimulates 
consumption. Not only is the population not saving, but it is also using previously accumulated resources for 
consumption. During recession times, however, the household saving behaviour changes in favour of saving. 
The last hypothesis is partly confirmed. The economic crisis changes saving behaviour, but this change is not 
unitary. In countries with low saving rates (Romania, Latvia) economic uncertainty constraints the population to 
“safety savings”. 
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